2 The LSC-PM devices were produced as previously reported. [1] 3 Two slabs of Lumogen F Red 305 (LR305)-doped PDMS (Dow Corning Sylgard 184, ratio 10:1 base:curing 4 agent) were bonded together after an oxygen plasma treatment (1 min, 30W): a 2 mm thick layer with the 5 reaction channel profile and a flat slab of 1 mm thickness as cover. The channel layer is obtained by casting 6 PDMS in a 3D-printed mold (printed with a Felixprinters Felix Pro 2) with the positive relief of the channel 7 design, while the cover layer was the result of the PDMS casting in a Petri dish. A schematic overview of the 8 complete process is presented in Figure S1 . The resulting channel have a rectangular cross-section and are 9 0.5 mm width and 1mm tall (see Figure S2) . 10 11 12 Figure S1 . LSC-PM device process overview. First, LR305-doped PDMS is cast in a Petri dish modified with the 3D-printed mold. 13 Then, the polymer is thermally cured and the two pieces are bonded with plasma oxygen, resulting in the final device.
Model validation
4 Source code 5 The source-code of the python scripts used for the simulation is freely available on Git-hub 6 (https://github.com/dcambie/pvtrace).
7 Simulations were run with "/pvtrace/scripts/LSC-PM/run_simulation.py", while to calculate the APPTDs, 8 the "/pvtrace/scripts/LSC-PM/abalyse_simulation.py" script was used. For all the simulations in the model 9 validation section the "5x5_6ch_squared" model reactor was used, that was designed to match the 10 experimental design. The channel geometry of all the simulated reactor can be found in the relevant file in 11 "/pvtrace/data/reactors/".
12 The model assumes a quantum yield for Red 305 in PDMS of 0.95 and an AM 1.5G solar spectrum 13 irradiating with normal incidence the top surface of the LSC-PM. The luminophore particles are assumed to 14 be homogenously dispersed throughout the LSC-PM; thus, the absorption spectrum is constant throughout 15 the device. The refractive index of the lightguide is based on that of PDMS and is assumed constant in the 16 range of wavelengths considered (350-700 nm). The quantum yield of the dye is assumed constant 17 regardless the incident photon intensity and the luminescent emission is isotropic. For the reaction 18 channels, methylene blue (the photocatalyst) is assumed to be the only absorbing species is solution. 19 Scattering effects are not considered in simulations.
1 All simulations were performed with 100k photons as this quantity offers a good tradeoff between accuracy 2 and computation time. While the duration of the simulation depends on factors like the dye doping, the 3 number of elements included in the scene and the average number of steps for photon, a typical simulation 4 of a 5x5cm device with a 200ppm LR305 doping took about 1 hour (with in-memory database). It is well 5 known that, due to the stochastic nature of Monte Carlo simulations, the standard deviation of the results 6 decreases with the square root of the number of repetitions. This trend was observed also in our case, as 7 highlight by the exponential trend (close to x -0.5 ) in Figure S3 , where the same simulation was repeated 5 8 times with different number of photons to estimate the error associated with each photon fate at different 9 photon-counts. Intuitively, the photon fate with less evaluation steps and with higher photon fraction (e.g. 10 Solar photons transmitted at the bottom) are characterized by lower errors. Figure S3 Decreasing error with the increased photon number per simulation. In particular, the device was irradiated with an angle of 18 incidence of 15° and the reflection was measured at 30°. The angular distribution of the reflected beam and 19 its spectral distribution (evidencing the luminophore absorption) are reported in Figure S4 . 4 Simulation 5 In normal conditions, the model printout does not allow to split the contribution from first and second 6 surfaces reflections. To measure the number of photons reflected by the top surface, the following query 7 was executed on the photon database at the end of the simulation: 5 Simulation 6 For the transmission spectra simulation, the 5x5cm reactor was modelled considering air in the channel 7 (refractive index=0). This allows the accurate simulation of the luminescent photons emitted out of the 8 escape cone. 5 equipped with filters to approximate the 1.5 air mass solar spectrum (AM 1.5), and a 10 in integrating
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Luminescent
8 SELECT MAX(uid) FROM photon
